Depression is one of the most common disorders. At the same time, the proportion of women among all patients with depressive disorders is 72% [1] . Women suffer from depression 2 times more often than men, and the risk of depression in women is higher than that in men since adolescence [2] . For many years it is believed that such sensitivity of women to depression is associated with the effect of ovarian hormones [3] .
Depression is one of the most common disorders. At the same time, the proportion of women among all patients with depressive disorders is 72% [1] . Women suffer from depression 2 times more often than men, and the risk of depression in women is higher than that in men since adolescence [2] . For many years it is believed that such sensitivity of women to depression is associated with the effect of ovarian hormones [3] .
However, the interrelation and mutual influence of the mental state of a woman and menstrual function are very ambiguous. On the one hand, in the pubertal period, with the appearance of menstruation, in the body of a woman begin to occur cyclical processes, caused by neuroendocrine regulation, which contribute to the emergence of mood fluctuations associated with the menstrual cycle, and on the other hand, the onset of depressive disorders affects the menstrual function [4] . The influence of periods of hormonal adjustment in the life of a woman on her emotional state is being actively studied. There are a number of studies that testify to the influence of periods of hormonal adjustment in women, as like as of the menstrual cycle phases on the onset and course of mental disorders, primarily depressive [5, 6, 7, 8, 9, 10, 11, 12, 13, 14] .]. Thus, we can assume the dependence of the development of depression in women on the level of ovarian hormones. So the results of the study by K.Cheslack-Postava et al. show a lower incidence of major depressive disorder in women taking oral contraceptives. The authors conclude that estrogen is protective against the development of depression and that the risk of latter increases with decreasing estrogen level [15] .
Meanwhile, numerous studies to explore direct correlations between the level of hormones and mood gave conflicting results. A number of long-term studies have not revealed links between psychiatric changes and level of female sex hormones [16, 17] , and currently there is no unambiguous evidence proving a link between the circulating levels of estradiol or FSH and depression [18] . Thus, S.Romans et al. found no significant correlation between the ovarian hormones level, the menstrual cycle phase and mood in women with premenstrual syndrome [19] . The results of this issue also disproved the assumption that the level of steroids in women with premenstrual tension goes beyond the norm [16, 20] . So, the cause of mood fluctuations, apparently, is not the overall level of hormones, but individual changes in their indices. Perhaps the formation of depression is associated not so much with the absolute level of estrogen as with its fluctuations [21] . Although depressive disorders in women occur during significant hormonal changes for the female organism (pubertal, premenstrual syndrome, pregnancy and the puerperium, perimenopause) [5, 8, 9, 10, 11, 12, 13, 14] , mood fluctuations may not be associated directly with the influence of sex hormones, but with the regulatory effect of stress-controlling hormones, including epinephrine hormones. Cortisol, produced by activating the hypothalamic-pituitary-adrenal system, as well as in response to stress, can trigger subsequent biochemical reactions that affect mood. Thus, in patients with major depressive disorder, increased cortisol production for stress is often noted, indicating a dysregulation of the response of the hypothalamic-pituitary-adrenal system. Weiss et al. suggested that women more often than men have a dysregulation of the response in the hypothalamic-pituitaryadrenal system, because they are more prone to experiencing traumatic events, which probably causes the development of depression as a reaction to stress [22] . In addition, the hypothalamic-pituitary-adrenal system plays a regulating role in the ovaries function [23] .
In addition, along with neuroendocrine regulation a great role is played by psychosocial factors. Several studies have found a higher correlation between mood disorders and psychosocial factors [19] ; however, as more logical, endogenous depression accepted to result from genetic predisposition under trigger conditions of neurohormonal restructuring, and provocative psychosocial factors [4] .
In spite of the fact that E. Kraepelin (1898) and R. KraftEbing (1897) already wrote about the violations of menstrual function in depression and menstrual psychosis, the interrelation and mutual influence of the woman's mental state and menstrual-generative function remain poorly understood. In girls with affective fluctuations, menstruation becomes established at a later date (15-17 years) than in the population, and from the outset may be irregular. In severe depression, menstruation may disappear throughout the entire period of the attack [1] . According to different data, premenstrual syndrome occurs in the population in 30-70%, and in women with mental disorders its frequency ranges from 70 to 100%. In maniacal-depressive psychosis, PMS occurs in 86% of cases [24] . However, there is almost no issues on the study of individual quantitative indicators of menstrual and generative function in women with depression in comparison with the population of the mentally healthy, although this has not only medical but also great social significance.
Objectives. Studying of different aspects of interrelation and mutual influence of menstrual-generative function and depressive disorders in women.
Patients and methods. The study had been running since 2014 until 2017 in out-and in-patient regime in S.S. Korsakov Psychiatric Hospital of I.M. Sechenov First Moscow State Medical University. 120 women aged 18 to 65 years with recurrent depressive disorder (F 33. ICD-10) were examined by clinical and catamnestic methods. Women with a first or a single episode of depression, pregnant women, as well as suffering from decompensated somatic and neurological diseases were not included. A special survey had been elaborated. The MADRS scale was used to measure the severity of depression.
In the main group of depressed patients the age was 45.0 An analysis of the correspondence between the distribution of the characteristic values for the characteristics of the normal distribution was carried out using the Kolmogorov-Smirnov method. As the most of the quantitative signs did not correspond to the laws of normal distribution, they were described in terms of the median (Me) and quartiles (Me [25%, 75%]). Nonparametric methods were used to estimate the statistical significance of the differences between groups: when comparing two independent groups by quantitative indicators The Mann-Whitney method Table 1 . was used; more than two independent groups -the Kraskel-Wallis method. When comparing independent groups by qualitative indicators, the χ 2 -method, if necessary -the Fisher two-sided exact method, were applied.
S o c i o -d e m o g r a p h i c c h a r a c t e r i s t i c s
The confidence level was assumed to be sufficient for p <0.05; in the case of multiple comparisons, the Bonferroni correction was used, in which case p was defined as p=0.05 / n, where n is the number of pairwise comparisons on the same data set.
Results and discussion. Comparative analysis of sociodemographic indicators in the main and control groups showed that there were significantly more divorced women in the main group, while significantly more married in the control group, i.e. women with depression had lower marital adaptation. The majority of women in the main group did not work, meanwhile in the control group working women dominated, despite the same level of education in the both groups. 35% of women with RDD had been dismissed from their work because of insanity that indicated their worse social adaptation (Table 1) .
It was established that the menstrual-generative function in the groups of patients and mentally healthy women significantly differs by a number of parameters (Table 2, 3) .
In sick women, menstruation occurs significantly later than in healthy women, and the duration of menstruation itself is less. The timing of the establishment of regular menstruation (established immediately or not immediately), the duration of the menstrual cycle, the soreness of menstruation and the intensity of menstrual flow did not differ significantly. Sick and healthy women differently perceive the first menstruation, which indicates the readiness of a female organism to perform a childbearing function. In women with depressive disorders, the appearance of menstruation significantly more often causes an inadequate emotional reaction like fear, fright or, on the contrary, joy and delight, unlike healthy ones. Healthy women have a significantly more regular menstrual cycle, and in depression, menstruation becomes irregular or even disappears completely during the period of a severe attack. All this testifies to the fact that the normally flowing menstruation is an indicator of the physical and mental health of a woman.
The age of sexual activity onset in patients and healthy women is not significantly different. However, in terms of regularity and satisfaction with sexual activity, the groups had significant differences (p <0.001). 78.0% and 70.3% of healthy women respectively have a regular sex and are satisfied with it, while only 49.6% of women with depression run regular sex life and only 37.8% are satisfied with it.
Groups of patients and healthy women significantly differed in a number of characteristics of generative function: healthy women differed for the better for the presence and number of pregnancies and births per woman. Accordingly, the number of children in healthy women is greater than that of patients, despite the fact that they make abortions reliably more often. On the other hand, miscarriages are significantly more frequent in women in the main group, although the toxicosis of the first and of the second half of pregnancy are significantly lower in them than in healthy ones. As for gynecological diseases and surgery operations, including crippling (hysterectomy, hyster-and ovariectomy, ovariectomy), there were no significant differences between the groups. After childbirth women in the main group later restore their menstrual function, that is probably associated Table 2 . with a longer period of breastfeeding. Thus, the generative function also is negatively affected in women in the main group, and women with predisposition to depression are less able to perform their reproductive function. PMS has been reviled in the group of patients with higher incidence than in healthy women, but the difference does not reach the level of reliability. The duration of PMS in healthy women is significantly greater: the symptoms of PMS appear earlier and disappear later, unlike in the group of patients. A significantly greater number of healthy women try to relief PMS, using analgesics and antispasmodics. Women in the main group have subjective experience of ovulation in 2.3% compared with healthy women (12.5%), probably because of fewer ovulatory cycles in women who suffer from depression.
O R I G I N A L I N V E S T I G A T I O N S A N D M E T H O D S

C h a r a c t e r i s t i c s o f t h e m e n s t r u a l f u n c t i o n
PMS in women of both groups equally comprised a constellation of vegetative, vascular, metabolic, endocrine and mental symptoms. However, if in healthy women mental disorders in PMS were presented by asthenic, dysphoric or hysterical symptoms, then in patients -by symptoms of depression, that will be shown to have a prognostic significance in the course of the disease. Table 3 . To compare the individual indicators of menstrual and reproductive function in terms of their prognostic value, all women with RDD were divided into 5 groups, depending on the debut or manifestation of the disorder.
O R I G I N A L I N V E S T I G A T I O N S A N D M E T H O D S
C h a r a c t e r i s t i c o f g e n e r a t i v e f u n c t i o n a n d P M S
Group 0 -debut of depression is not associated with periods of hormonal adjustment (n = 34, 28.3%). Group 1 -depression debuted during pubertal period (n = 39, 32.5%). Group 2 -depression debuted in the postpartum period (n = 15, 12.5%) Group 3 -depression debuted in premenopause (n = 14, 11.7%) Group 4 -depression debuted in postmenopause (n = 18, 15.0%) To make perception convenient, the following notations in describing the groups were used: * p -statistically significant, ** p -statistical trend (significantly without taking into account the multiplicity of comparisons, does not reach a reliable level when applying the Bonferroni p crit value = 0.005) When comparing the characteristics by groups, it was found that the age at which the sexual life began was the earliest in the group 1 compared with women in the group 0 (** p=0.007) and group 4 (** p = 0.024) and reached the level of statistical trend. At the same time, group 1 stands out of all other groups with the lowest level of sexual satisfaction, especially in comparison with groups 3 (p = 0.007) and 4 (p=0.006). Violations of the menstrual cycle were also significantly more frequent in women of group 1, and less often in group 4 (* p=0.002). Less than half of the women with the onset of depression in adolescence had pregnancies, compared with women in groups 2 and 4 (* p<0.001). By this characteristic groups 1 and 3 differ (** p=0.016) at the level of the statistical trend. The lowest number of pregnancies is also observed in women from the group 1 compared to other groups: from group 4 (* p<0.001), 0 and 2 -significant differences (* p=0.001), and from group 3 -at statistical level (** p=0.007). The presence of childbirths revealed that 100% of women in groups 2 and 4 gave birth in their lives and had children; the least of having given birth women (53.1%) and having had children were in group 1. Thus, groups 1 and 2 differ significantly (* p=0.001) and groups 1 and 4 (* p<0.001), and group 1 and the group 0 (** p=0.024) differ at the level of trend. Women of group 1 also had fewer births than other groups: for groups 1-4 (* p<0.001), for groups 1-0 (* p=0.005) and groups 1-2 (* p=0.001), for groups 1-3 (** p=0.006) and 0-4 (** p=0.048) the difference is a statistical trend. Accordingly, the fewest children again reliably have women of group 1 -for groups 0-1 * p= 0.001, groups 1-2 * p<0.001, for groups 1-3 * p=0.002 and 1-4 * p<0.001. In this way. the menstrual-generative function is most disturbed in the group of women with onset of the disease in adolescence, and least in women with postmenopausal manifestation of the disease.
The greatest number of women with PMS was found in group 1, and the lowest in group 4 (* p=0.001). The earliest age of Table 4 . onset of PMS is observed in women with debut of depression after childbirth (group 2), which significantly differs from group 3 (p=0.033). Groups 1 and 3 also differ reliably (* p=0.003). The greatest duration of PMS is in women of group 1, the lowest in groups 3 and 4. At the level of the statistical trend, there are differences between groups 3 and 1 (** p=0.046) and in groups 3 and 0 (** p=0.023).
O R I G I N A L I N V E S T I G A T I O N S A N D M E T H O D S
F e a t u r e s o f t h e r e p r o d u c t i v e f u n c t i o n a n d P M S , d e p e n d i n g o n t h e p e r i o d o f d e p r e s s i o n d e b u t
The results of the study confirmed the existing opinion that there is a clear interrelation and mutual influence between depression and menstrual-generative function (4.6, 19, 24) . Based on the obtained data, it can be stated with a high degree of certainty that women with RDD has significantly more violations of the menstrual-generative function in comparison with mentally healthy ones, at the same frequency of gynecological pathology. In women with depression, menstruation is established at a later age, in half the cases is irregular (dysmenorrhea, amenorrhea), premenopause begins earlier and lasts longer, and is more severe than in the population of the mentally healthy. Until now, there is no unequivocal opinion on the underlying mechanisms of neurohormonal regulation of these processes [16] . As a consequence of the violation of menstrual function, the reproductive capacity of women with RDD also decreases: pregnancy and childbirth are less common, the numbers of pregnancies and childbirths (and respectively, children) per patient are two times as less. Abortions are more likely to be made in group of healthy women, and miscarriages are more common in depressed patients. Pregnancy is better tolerated by women with RDD, they are less likely to have toxicosis of the first and second half of pregnancy. However, in this study, the worse marital adaptation because of illness in these women affects the fertility function: only half of the women with depression are married, the rest are divorced, widowed or have never married; only about half of women have a regular sex life and only slightly more than 1/3 experience sexual satisfaction, which in turn can be explained by the clinical picture of endogenous depression (decreased mood, activity, communication, sexual desire, etc.).
According to the results of the study, in most women the onset of the disease is associated with periods of hormonal adjustment, which is consistent with the data available in the literature (1, 4, 8, 9, 10, 11, 12, 13, 14) . The most unfavorable in terms of affecting the menstrual-generative function is depression that manifests in puberty. In this very subgroup the menstrual and generative function of women (the smallest number of pregnancies, childbirths, children) suffers most. The most favorable in this regard can be considered depression, which begins in postmenopausal period, because women have already realized their childbearing function at the time of debut of depression. It should also be pointed that PMS in women with depression, according to the study, is more common than in common female population, that confirms the earlier data [24] . However, PMS turned out to be most often observed in women depression manifested in the adolescent period and lasts longer and is more severe, that indicates a less benevolent course of the disease in general in this group of patients. Less often PMS was observed in women with a debut of depression in postmenopause, even less often than in a group of the mentally healthy, that also indicates a lesser degree of mutual influence of menstrual-generative function and depression in this group of patients.
Numerous studies in which the authors attempted to revile correlations between the level of ovarian hormones in a particular period of hormonal adjustment and depression are contradictive [16, 18, 17, 20] . Perhaps, for the development of depression not so much important the absolute levels of hormones are, but their individual changes in certain periods [21] , as a result of the regulating influence of the hypothalamic-pituitary-adrenal system [23] .
Thus, depression and menstrual-generative function in women are closely interrelated and have mutual influence. This has to be taken into account not only when assessing the mental and gynecological status of women, but also when prescribing therapy. Treatment of depression in these patients helps restore menstrual and reproductive function.
